Regulation of thrombin generation by TFPI in plasma without and with heparin.
The purpose of this study was to investigate the impact of recombinant glycosylated TFPI (rg-TFPI) from BHK cells, nonglycosylated TFPI (r-TFPI) from Escherichia coli, and truncated TFPI (1-161) on thrombin generation (TG) in plasma treated with and without heparin in vitro and ex vivo. Fasting plasma samples were collected from 6 healthy persons. TG was assessed by the calibrated automated thrombography (CAT) method. The addition of increasing concentrations (0-200 ng/mL) of different TFPI caused a 5% to 30% prolongation of lag time for TF (3.0 pM) induced TG, with the most pronounced effect for rg-TFPI and the least pronounced effect for truncated TFPI, but without affecting endogenous thrombin potential (ETP) in TF-induced coagulation. Removal of native TFPI from plasma by anti-TFPI IgG treatment shortened lag time by 35 +/- 4% without affecting ETP. Increasing concentrations (0-200 ng/mL) of various TFPI in the presence of low heparin concentrations (0.1 IU/mL) prolonged lag time and decreased ETP by 25% to 75% with the most prominent effect promoted by glycosylated full-length TFPI. The effect of neutralizing antibodies against TFPI and antithrombin (AT) was studied in plasma in the presence of heparin administered in vitro or ex vivo. The results revealed that TFPI and AT acted in synergy as inhibitors of coagulation in terms of the effect on both initiation (lag time) and propagation (ETP). Our data demonstrated that the CAT assay appropriately assessed the impact of TFPI on initiation and propagation of TG in a physiological plasma milieu with and without heparin. TFPI contributed significantly to regulation of coagulation initiation (lag time). The C-terminal region and, to a lesser extent, glycosylation of the TFPI molecule were essential for its anticoagulant function in the absence and presence of heparin.